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NON - CONTACT BRAIN BLOOD OXYGEN the display module is configured to display the blood 
DETECTING SYSTEM oxygen information obtained by the control module . 

Further , a preferred technical solution provided by the 
CROSS REFERENCE TO THE RELATED present invention is as follows : 

APPLICATIONS a rotation mechanism is arranged on a transmitter of the 
transmitting module and a receiver of the receiving module , 

This application is the national phase entry of Interna- respectively , and the rotation mechanism is controlled to 
tional Application No. PCT / CN2017 / 119296 , filed on Dec. rotate a specific angle to change a transmitting direction of 
28 , 2017 , the entire contents of which are incorporated the transmitter and a receiving direction of the receiver . 
herein by reference . Further , a preferred technical solution provided by the 

present invention is as follows : 
TECHNICAL FIELD a light filter is arranged on the receiver of the receiving 

module to filter out an interference light signal . 
The present invention relates to the medical device field Further , a preferred technical solution provided by the 

of blood oxygen detection , and more particularly , to a present invention is as follows : 
non - contact brain blood oxygen detecting system . the mobile terminal device further includes a memory 

module , a clock module , a power supply module and a 
BACKGROUND communication module ; wherein , 

the memory module is configured to store working data of 
The human brain consumes twenty percent of the total the mobile terminal device ; oxygen required for healthy bodily function . Adequately the clock module is configured to provide a working clock monitoring and detecting blood oxygen levels in the brain signal to the mobile terminal device ; 

are sometimes especially necessary and important . During the power supply module is configured to supply power to 
surgery on the brain or heart , for example , patients may 25 the mobile terminal device ; and 
experience problems in surgery or afterward in recovery if the communication module is configured to communicate 
brain nervous tissue is damaged by lack of oxygen . This can with an external device . 
be especially problematic for patients undergoing surgery Further , a preferred technical solution provided by the 
necessitated by cardiovascular and cerebrovascular diseases present invention is as follows : 
and traumatic brain injury . It is , therefore , highly desirable 30 the power supply module includes a battery and a charg 
to provide optimal detection and monitoring of brain blood ing interface , and the charging interface is configured to 
oxygen . At present , the non - invasive methods for detecting connect to an external power source to charge the battery ; 
brain blood oxygen content are based upon the absorption and 
characteristics of hemoglobin in brain nervous tissue . Wave- the charging interface is a USB interface , and the charging 
lengths of light in the red and near - infrared spectrum are 35 interface is further configured to communicate with the 
used to detect blood oxygen content . However , the current external device . 
brain blood oxygen detecting products need to be in physical Further , a preferred technical solution provided by the 
contact with the patient , such as fixing the optrode and the present invention is as follows : 
detector on the scalp for example . When procedures or other the communication module is a Bluetooth communication 
circumstances require blood oxygen detection for long time 40 module . 
periods , the attached devices can become uncomfortable or Further , a preferred technical solution provided by the 
even result in pain or injury to the patient , or subject . present invention is as follows : 

the mobile terminal device further includes a control 
SUMMARY panel , and a plurality of preset control buttons are arranged 

45 on the control panel ; and 
In order to solve the above problems in the prior art , i.e. the preset control buttons are configured to control the 

to solve the technical problem of how to detect the blood mobile terminal device to perform corresponding opera 
oxygen content of brain blood oxygen in human body tions . 
conveniently and safely , the present invention provides a Further , a preferred technical scheme provided by the 
non - contact brain blood oxygen detecting system . 50 present invention is as follows : 
A non - contact brain blood oxygen detecting system of the the number of the transmitting module is 1 , and the 

present invention includes a mobile terminal device , number of the receiving modules is 2 . 
wherein the mobile terminal device includes a control mod- Further , a preferred technical scheme provided by the 
ule , a transmitting module , a receiving module and a display present invention is as follows : 
module ; the control module is connected to the transmitting 55 a passband range of the light filter is 600-1000 nm . 
module , the receiving module and the display module , Further , a preferred technical scheme provided by the 
respectively ; present invention is as follows : 

the transmitting module is configured to emit dual - wave- the system further includes a processing device , and the 
length near - infrared light to a detected subject ; processing device is connected to and communicates with 

the receiving module is configured to receive a light 60 the mobile terminal device ; and 
signal after propagation fed back by the detected subject , the processing device is configured to receive blood 
and to perform data conversion on the received light signal oxygen information obtained by the control module in the 
to obtain a digital signal containing blood oxygen informa- mobile terminal device , and to perform data analysis on and 
tion ; display the blood oxygen information received . 

the control module is configured to obtain the blood 65 Compared with the closest available technology , the 
oxygen information of the detected subject according to the above technical solutions have at least the following advan 
digital signal obtained by the receiving module ; and tages . 
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1. When the mobile terminal device in the present inven- Referring to FIG . 1 , FIG . 1 is a schematic diagram 
tion is used to perform blood oxygen detection on the showing a main structure of a non - contact brain blood 
detected subject , the transmitter of the transmitting module oxygen detecting system in the present embodiment . As 
and the receiver of the receiver module are not required to shown in FIG . 1 , in the present embodiment , the non - contact 
be placed on or in contact with the subject , so as to not cause 5 brain blood oxygen detecting system includes the mobile 
discomfort , injury or harm to the detected subject . terminal device 1 and the processing device 2. The mobile 

2. Both the transmitting module and the receiving module terminal device 1 is configured to detect the blood oxygen 
of the mobile terminal device of the present invention information of the detected subject 3 and send the detected 
include a rotation mechanism , through which the transmit blood oxygen information to the processing device 2 
ting direction and receiving direction of the signal can be 10 through wireless communication . Meanwhile , in the present 
freely adjusted to detect the blood oxygen information of embodiment , the mobile terminal device 1 can also be fixed 
different detected subjects and / or the blood oxygen infor- on the bracket 4 , thereby eliminating the detecting error 
mation of different regions in the same detected subject . caused by unsteadiness of the operator's hand ( s ) when 

3. The receiving module of the mobile terminal device in holding the mobile terminal device 1. In the present embodi 
the present invention includes a light filter for filtering the 15 ment , the detected subject 3 may be a human brain . The 
interference light signal in the current environment , which processing device 2 is configured to receive the blood 
overcomes the problem of test light saturation caused by oxygen information obtained by the mobile terminal device 
excessive interference light signal . 1 , perform data analysis on and display the blood oxygen 

4. In the present invention , the non - contact brain blood information received . 
oxygen detecting system uses continuous wave ( CW ) tech- 20 Referring to FIG . 2 , FIG . 2 is a schematic diagram 
nology . Specifically , the mobile terminal device includes one showing a main structure of the mobile terminal device in 
transmitting module and two receiving modules , which can the present embodiment . As shown in FIG . 2 , the mobile 
transmit and receive simultaneously two different wave terminal device 1 of FIG . 1 of the present embodiment 
lengths of near - infrared light without setting a signal modu- includes the transmitting module 11 , the receiving module 
lation and demodulation circuit thus simplifying the struc- 25 12 , the control module 13 , the display module 14 , the 
ture of the system and reducing costs . memory module 15 , the clock module 16 , the power supply 

5. In the present invention , the mobile terminal device can module 17 , the communication module 18 , and the control 
( i ) display the blood oxygen information through the display panel 19 . 
module and ( ii ) send the blood oxygen information to the In the present embodiment , the transmitting module 11 is 
processing device for in - depth data analysis thus realizing a 30 configured to emit dual - wavelength near - infrared light to the 
dual - purpose function of the detecting system . detected subject 3 , wherein the dual - wavelength near - infra 

red light has constant frequency and power . In the present 
BRIEF DESCRIPTION OF THE DRAWINGS embodiment , continuous wave technology can be adopted to 

emit the aforementioned dual - wavelength near - infrared 
FIG . 1 is a schematic diagram showing a main structure 35 light . 

of a non - contact brain blood oxygen detecting system In the present embodiment , the receiving module 12 is 
according to an embodiment of the present invention ; configured to receive a light signal feedback after propaga 
FIG . 2 is a schematic diagram showing a main structure tion from the detected subject 3 , and to perform data 

of a mobile terminal device according to an embodiment of conversion on the received light signal to obtain a digital 
the present invention ; and 40 signal containing blood oxygen information . Specifically , 

FIG . 3 is a schematic diagram showing a main structure the receiving module 12 can receive the light signal which 
of another mobile terminal device according to an embodi- is fed back after the dual - wavelength near - infrared light is 
ment of the present invention . scattered and absorbed by a human brain . Moreover , in the 

present embodiment , the receiving module 12 can convert 
DETAILED DESCRIPTION OF THE PRESENT 45 the received light signal through a positive - intrinsic - nega 

EMBODIMENTS tive ( PIN ) diode to an electrical signal , and then convert the 
electrical signal through an analog - to - digital conversion unit 

Preferred embodiments of the present invention will be to obtain a digital signal containing blood oxygen informa 
described hereinafter with reference to the drawings . It tion . 
should be understood by those skilled in the art that these 50 With reference to FIG . 3 , FIG . 3 is a schematic diagram 
embodiments are only used to explain the technical prin- showing a main structure of another mobile terminal device 
ciples of the present invention and are not intended to limit in the present embodiment . As shown in FIG . 3 , in the 
the scope of protection of the present invention . present embodiment , the mobile terminal device includes 

Current brain blood oxygen detecting systems based on one transmitting module and two receiving modules , 
continuous wave ( CW ) of condensation technique detect 55 wherein the rotation mechanism 112 is arranged on the 
brain blood oxygen information by attachment of an optrode transmitter 111 of the transmitting module 11 , and the light 
and a detector onto the head so they are in contact with the filter 122 and the rotation mechanism 123 are arranged on 
skin and head of the detected subject . This kind of direct- the receiver 121 of the receiving module 12. In the present 
contact detection not only increases the discomfort of the embodiment , the rotation mechanism 112 is controlled to 
subject , but also may cause injury or harm to the subject . In 60 rotate a specific angle to change the transmitting direction of 
this regard , the present invention provides a non - contact the transmitter 111. The rotation mechanism 123 is con 
brain blood oxygen detecting system , which can accurately trolled to rotate a specific angle to change the receiving 
detect the brain blood oxygen information without attaching direction of the receiver 121. As shown in FIG . 3 , the 
the optrode and the detector onto the head and skin . rotation mechanism 112 is controlled to rotate to adjust the 
One embodiment of the non - contact brain blood oxygen 65 direction of the transmitter 111 toward the brain cranium 31 

detecting system is described below in combination with the of the detected subject , the rotation mechanism 123 is 
FIGS . 1-3 . controlled to rotate to adjust the direction of the receiver 121 
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toward the brain cranium 31 , thus detecting the blood oxygen information according to the comparison result to 
oxygen information of different detection sites 31 of the facilitate the state judgment of the detected subject , such as 
detected subject . Moreover , in the present embodiment , the disease status . 
light filter 122 is arranged on the receiver 121 to filter out the Those skilled in the art can understand that the aforemen 
interference light signal in the current environment , such as 5 tioned non - contact brain blood oxygen detecting device 
those of indoor lamps . In a preferred solution of the present further includes other well - known structures , such as a 
embodiment , a light filter with a pass band range of 600 to processor , a controller , a memory , a display a user interface 
1000 nm can be adopted , while the distances between the and so on each connected so as to be operable , as known by 
two receivers 121 and the transmitter 111 are 3 cm and 4 cm , skilled artisans . The memory includes , but is not limited to , 
respectively . 10 a random memory , a flash memory , a read - only memory , a 

programmable read - only memory , a volatile memory , a In the present embodiment , the control module 13 is non - volatile memory , a serial memory , a parallel memory , a configured to obtain the blood oxygen information of the register and others . The processor includes , but is not limited detected subject 3 shown in FIG . 1 according to the digital 
signal obtained by the receiving module 12. For example , 15 mable gate array ( CPLD / FPGA ) , a digital signal processor 

to , a complex programmable logic device / field program 
the control module 13 can calculate the oxyhemoglobin ( DSP ) , an advanced reduced instruction set computing 
saturation of the detected subject 3. Moreover , in the present machine ( ARM ) processor , a million instructions per second 
embodiment , the control module 13 can send the blood ( MIPS ) processor , and others . In order not to obscure the 
oxygen information obtained to the display module 13 for present embodiment of the present invention , these well 
display , and transfer the information to the memory module 20 known structures are not shown in FIGS . 1-3 . 
15 for storage , and to the processing device 2 shown in FIG . In addition , it is understood by those skilled in the art that 
1 for data analysis . Further , in the present embodiment , the although some of the present embodiments described herein 
memory module 15 is configured to store all the work data include some characteristics rather than other characteristics 
of the mobile terminal device 1 . in other embodiments , the characteristics of different 

In the present embodiment , the clock module 16 is 25 embodiments can be combined to form new differents 
configured to provide a working clock signal to enable the embodiment which shall fall within the scope of the present 
mobile terminal device 1 to work normally . The power invention . For example , in the claims for the present inven 
supply module 17 is configured to supply power to the tion , any one of the present embodiments claimed for 
mobile terminal device 1. The communication module 18 is protection may be used in any combination . 
configured to communicate with an external device , such as 30 It should be noted that the above embodiments illustrate 
the processing device 2 shown in FIG . 1. In a preferred the present invention rather than limiting it , and that those 
solution of the present embodiment , the communication skilled in the art may design a replacement embodiment 
module is a Bluetooth communication module . without deviating from the scope of the appended claims . In 

Further , referring to FIG . 3 , in the present embodiment , in the claim , no reference symbol between parentheses should 
addition to the battery , the power supply module 17 further 35 be constructed to limit the claim . The word “ include / com 
includes the charging interface 171 , the power indicator light prise ” does not exclude the presence of elements or steps not 
172 and the work status light 173. Specifically , the charging listed in the claims . The word “ a ” or “ one ” that precedes a 
interface 171 is connected to an external power source to component does not exclude the presence of multiple such 
charge the battery . In a preferred solution of the present components . The present invention can be implemented by 
embodiment , the charging interface 171 is a Universal Serial 40 means of hardware including several different elements and 
Bus ( USB ) interface , and meanwhile , the charging interface personal computer ( PC ) with proper programming . In the 
171 can also communicate with an external device . The unit claims enumerating several devices , several of these 
power indicator light 172 can indicate whether the power devices may be implemented by the same hardware item . 
supply module 17 is working properly by the on / off state . The use of words , e.g. first , second , third and the like , does 
The work status indicator light 173 can also indicate whether 45 not indicate any order , and these words can be interpreted as 
the entire mobile terminal device is working properly by the 
on / off state . Hereto , the technical solution of the present invention has 

Further , referring to FIG . 3 , in the present embodiment , been described in conjunction with the preferred embodi 
the mobile terminal device shown in FIG . 1 further includes ments shown in the drawings , but it is easy for those skilled 
the control panel 19 , and a plurality of preset control buttons 50 in the art to understand that the scope of protection of the 
are arranged on the control panel 19 , and each preset control present invention is obviously not limited to these specific 
button is configured to control the mobile terminal device 1 embodiments . Equivalent changes or replacements to the 
to perform the corresponding operation . For example , the relevant technical characteristics can be made by those 
preset control button can be a start - stop button capable of skilled in the art without deviating from the principles of the 
controlling the start or stop of the mobile terminal device 1. 55 present invention , and the technical solutions resulting from 
The preset control button can also be a data query button these changes or replacements shall fall within the scope of 
capable of controlling the mobile terminal device 1 to protection of the present invention . 
display the real - time or historical work data through the 
display module 14 . What is claimed is : 

Further , in the present embodiment , the processing device 60 1. A non - contact brain blood oxygen detecting system , 
2 shown in FIG . 1 can perform data analysis on the blood comprising a mobile terminal device , wherein the mobile 
oxygen information obtained by mobile terminal device 1 as terminal device comprises : 
follows : drawing and displaying the distribution map of the a transmitter to emit dual - wavelength near - infrared light 
blood oxygen of the detected subject according to the to a detected subject ; 
received blood oxygen information , and / or comparing the 65 a receiver to receive a light signal , wherein the light signal 
received blood oxygen information with the preset sample , is propagated from the transmitter and fed back by the 
and determining the distribution mode of the current blood detected subject , and the receiver is further configured 
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to perform data conversion on the light signal to obtain the power supply is configured to supply power to the 
a digital signal containing blood oxygen information ; mobile terminal device ; and 

a first rotator attached to the mobile terminal device and the communication interface is configured to communi 
arranged on the transmitter to rotate a first specific cate with an external device . 
angle to change a transmitting direction of the trans- 8. The non - contact brain blood oxygen detecting system 
mitter ; according to claim 7 , wherein , 

a second rotator attached to the mobile terminal device the power supply comprises a battery and a charging 
and arranged on the receiver to rotate a second specific interface , and the charging interface is configured to angle to change a receiving direction of the receiver ; connect to an external power source to charge the a controller to obtain the blood oxygen information of the 10 battery ; and detected subject according to the digital signal obtained the charging interface is a USB interface , and the USB by the receiver , and interface is further configured to communicate with the a display to display the blood oxygen information external device . obtained by the controller . 

2. The non - contact brain blood oxygen detecting system 15 9. The non - contact brain blood oxygen detecting system 
according to claim 1 , wherein , a light filter is arranged on the according to claim 7 , wherein , the communication interface 
receiver to filter out an interference light signal . is Bluetooth . 

3. The non - contact brain blood oxygen detecting system 10. The non - contact brain blood oxygen detecting system 
according to claim 2 , wherein , a passband range of the light according to claim 7 , wherein , the mobile terminal device 
filter is 600-1000 nm . 20 further comprises a control panel , and a plurality of preset 

4. The non - contact brain blood oxygen detecting system control buttons are arranged on the control panel ; and 
according to claim 2 , wherein , the mobile terminal device the plurality of preset control buttons are configured to 
further comprises a memory , a clock , a power supply and a control the mobile terminal device to perform opera 
communication interface ; tions respectively corresponding to the plurality of 

the memory is configured to store working data of the 25 preset control buttons . 
mobile terminal device ; 11. The non - contact brain blood oxygen detecting system 

the clock is configured to provide a working clock signal according to claim 1 , comprising only one transmitter and 
to the mobile terminal device ; two receivers . the power supply is configured to supply power to the 12. The non - contact brain blood oxygen detecting system 
mobile terminal device ; and according to claim 11 , wherein the distances between the the communication is configured to communicate with an two receivers and the transmitter are 3 cm and 4 cm , external device . 

5. The non - contact brain blood oxygen detecting system respectively . 
13. The non - contact brain blood oxygen detecting system according to claim 2 , wherein , comprising only one trans according to claim 1 , further comprising a processing mitter and two receivers . 

6. The non - contact brain blood oxygen detecting system device , wherein , the processing device is connected to and 
according to claim 2 , further comprising a processing communicates with the mobile terminal device ; and 
device , wherein , the processing device is connected to and the processing device is configured to receive the blood 
communicates with the mobile terminal device ; and oxygen information obtained by the controller in the 

the processing device is configured to receive the blood 40 mobile terminal device , and the processing device is 
oxygen information obtained by the controller in the further configured to perform data analysis on the blood 
mobile terminal device , and the processing device is oxygen information and display the blood oxygen 

information . further configured to perform data analysis on the blood 
oxygen information and display the blood oxygen 14. The non - contact brain blood oxygen detecting system 
information . according to claim 1 , 

7. The non - contact brain blood oxygen detecting system wherein the controller further compares the obtained 
according to claim 1 , wherein , the mobile terminal device blood oxygen information of the detected subject to a 
further comprises a memory , a clock , a power supply and a preset sample and generates a disease status of the 
communication interface ; detected subject based on a result of the comparison ; 

and the memory is configured to store working data of the 50 
mobile terminal device ; wherein the display further displays the generated disease 

status of the detected subject . the clock is configured to provide a working clock signal 
to the mobile terminal device ; 
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